Existing studies suggest that, because knowledge is becoming more widely distributed, innovation increasingly needs to occur 'at the interstices' of collaborating groups and organizations. Networked innovation processes are therefore emphasized, over more hierarchical or market-based forms, as having distinct advantages for the creation and integration of knowledge. Whilst the structural properties of networks have been heavily scrutinized, there is relatively less understanding of processes, in particular the political dynamics that shape networked innovation. This paper aims to develop understanding of networked innovation processes, by identifying and relating the characteristics of networked innovation to the productive, or constraining, effects of different dimensions of power (power of resource, meaning and process). It does this through comparative analysis of three case studies of networked innovation, each involving the development of new technology. This analysis suggests that understanding the politics of networked innovation depends on understanding the generative (and sometimes degenerative) relationship between power, knowledge integration, network formation, and the role of technology. Moreover, the coordination of networks, rather than simply their formation, is found to play a particularly crucial role.
Introduction
A growing body of research now links the process of innovation to network arrangements, within and between organizations (Alter & Hage, 1993 , Powell et al, 1996 Owen-Smith & Powell, 2004) . This research has highlighted the general advantages for innovation of collaborative networked relationships, as opposed to competitive, hierarchical or market-based arrangements (Alter & Hage, 1993; Hardy et al, 2003) . Empirical investigations have investigated a wide range of collaborative arrangements (e.g. consortiums, alliances, joint ventures, trade and professional associations, and networks), from a number of different theoretical perspectives (e.g. strategy, knowledge and learning, innovation, network analyses). This literature typically highlights the positive and performative role of networks in relation to innovation, arguing that, innovation is actually more likely to occur 'at the interstices' of collaborating groups and organizations (Carlile, 2002; Powell et al, 1996) . Because knowledge, it is argued, is increasingly dispersed across organizational boundaries (e.g. across, professions, organizations, and specialized practices), it is at these interstices, through the operation of networks, that distributed knowledge can be brought together and integrated into new products, processes and services. Thus opportunities for 'networked innovation' are seen as increasingly important to organizational performance, facilitating the creation of new knowledge, rather than just the transfer of existing knowledge (Gulati, 1999) .
To date, however, accounts of the interplay between networks and innovation have focused primarily on the structural characteristics of networks (Tidd, 1997 , Powell et al, 1996 , and have assumed that networks have a fundamentally positive role to play. Fewer studies offer rigorous, empirically based accounts of the processes linking networks to innovation (Oliver & Ebers, 1998) , or consider the potential constraints on innovation posed by network relationships (Barley, 1990 ). As Hardy et al. (2003) note, this is, in part, because the study of networks in innovation has been dominated by cross-sectional, quantitative studies, using large samples and statistical analyses. This paper, therefore, uses a multiple case study design to explore, in some detail, the processes linking networks to innovation.
A number of processes have been found to be important for networked innovation and could have been the focus of our study -including processes of negotiating and developing collaborative relationships (Ring & Van de Ven, 1994) ; forming trust-based relations (Newell & Swan, 2000) ; sharing information and resources through formal and informal relationships ; (Conway, 1995) generating inter-organizational learning (Inkpen, 1996) and decision-making in networks (Elg & Johansson, 1997) . However, in this paper we focus, in particular, on the role of political factors in the development of networked innovation, following arguments that that this role has generally been neglected and/or under-theorized (Dougherty & Hardy, 1996; Hardy et al, 2003) . Thus, while studies of innovation processes have analyzed the effects of organizational politics on the development of new technologies and ways of organizing, in the main these studies view innovation as being driven by hierarchical, rather than networked, relations (Pettigrew, 1973; Knights and Murray, 1992; Hislop et al., 2000) . Conversely, while network studies have examined in detail the ways in which the power and influence of actors, including non-human actors, depends crucially on their relative position in networks (Ibarra, 1993) , such studies have only rarely addressed innovation processes in detail. As a consequence, relatively few studies have investigated the political influences on, and political effects of, networked innovation.
In addressing these gaps in the literature, this paper reports on an exploratory study which seeks to contribute to theory-building in this area. The study is wideranging in scope, so as to highlight those factors which are relevant to an improved understanding of the politics of networked innovation and which merit further investigation. The paper itself is structured as follows. It begins with a brief review of the existing literature on networks and innovation in order to define, more precisely, the concept and characteristics of 'networked innovation'.
The politics of networked innovation is then posited as a function of the interplay between these characteristics and the productive, or constraining, effects of different forms of power. The paper then investigates this interplay further through an analysis of three case studies of networked innovation, each involving the development of new technology. Through a comparative analysis of these three cases, the paper explores the political dynamics of networked innovation, focusing in particular on: the unfolding of power in the innovation process; the influence of networks; the role of technology; and, finally, the implications of the institutional context.
Theoretical Background.
This section draws from the existing literature to begin to develop an understanding of, first, networked innovation and, second, political influences on networked innovation. In so doing, we have chosen to draw broadly from a variety of different, but overlapping, literatures rather than adhering to a particular, more narrowly-defined research tradition (an obvious candidate being, for example, Actor Network Theory (Latour, 1987) . The need for broader, more integrative approaches to understanding innovation and networks has been noted recently by others.
For example, Gulati et al. (2000) observe 'the need for coalescing and focusing' research on inter-firm relationships (p.204). Similarly Hardy et al (2003) note the problems of fragmentation in the current literature and highlight 'a need for a broader approach to studying collaboration ' (p. 322) , that takes into account, for example, the strategic, knowledge creation and political effects of collaboration. Accordingly, we adopt a more comprehensive approach than much of the existing work on innovation and networks, the aim being, not to develop an all-encompassing theory (likely an impossible task (Wolfe, 1994) ), but, rather, to promote the development of mid-range theorizing on the relationships between political processes, power and networked innovation -relationships that can then be explored, and further refined, through our empirical analysis.
Networked innovation
The term 'networked innovation', as employed here, denotes a distinctive category, or type, of innovation processes. Whilst previous studies hypothesize that this type is increasingly important (e.g. Powell et al., 1996 ) the idea of networked innovation has been deployed in a wide range of ways in the literature to date. To focus our discussion then, and following Hardy et al's (2003) definition of collaborative processes, we define networked innovation as 'innovation that occurs through relationships that are negotiated in an ongoing communicative process, and which relies on neither market nor hierarchical mechanisms of control' (cf. Phillips et al., 2000) .
This definition distinguishes networked innovation from innovation processes that are driven primarily by hierarchical and/or market-based mechanisms (e.g. innovation in supply-chain relationships or top-down organizational change initiatives). It also distinguishes networked innovation from the broader concept of collaboration in Hardy et al's account. Whereas the latter focuses on all interorganizational relationships (including networks, but also joint ventures, alliances, associations, consortiums) that are collaborative, here we focus on relationships where the specific purpose is innovation. Moreover, our definition encompasses both intra-and inter-organizational relationships, and competitive as well as collaborative relationships. This is an important departure from Hardy et al's (2003) account, since it recognizes that, in the context of innovation, the boundaries between inter-and intra-organizational relationships are often blurred, with, for example, intra-organizational boundaries (e.g. across departments) sometimes being more sharply defined than relationships across firms (for example, between innovating firms and change agents (Gittell and Weiss, 2004; Sturdy, 2004) . Moreover, this approach to networked innovation reflects the view that competitive relations (for example, between business units that compete for central resources) can be just as important in shaping networked innovation as collaborative relations, by generating divergent agendas and resistance to change (Elg & Johansson, 1997; Alter & Hage, 1993) .
Characteristics of networked innovation
The different strands of the literature which deal with networked innovation have identified a number of defining characteristics of such innovation which are relevant to our study of political dynamics. These characteristics include; the importance attached to mechanisms of knowledge integration; the critical part played by social networks; and the pervasive role of technology.
First, in a number of studies the development of networked innovation is seen as highly dependent on the integration of knowledge from diverse sources. Views as to the mechanisms of integration tend to diverge depending on the definitions of knowledge employed (Okhuysen & Eisenhardt, 2002) . Writers adopting a 'content' view of knowledge tend to define integration as the 'combination' of different bodies of explicit knowledge (Nonaka & Takeuchi, 1995) . Others, however, with a 'relational' view (Scarbrough, 1996) , place greater emphasis on the development of shared understandings and boundary spanning activities as a pre-requisite of integration (Boland & Tenkasi,1995) . For example, in the context of intra-organizational innovation (cross-functional) in engineering, Carlile (2002) identifies the need to overcome boundaries based on differences in language (syntactic boundaries), understanding (semantic) and practice (pragmatic). Second, networks of many different kinds have been implicated in recent research as playing a central role in the development and implementation of innovations (Hansen, 1999) Thus, the role of formal organizational networks is frequently seen as subject to reinforcement by informal, or inter-personal, networks (Jones et al., 2001; Grandori and Soda, 1995; Conway, 1995; Kreiner and Schultz, 1996) . In summary, and without reviewing this extensive literature in depth, the contribution that these studies make to a political analysis of innovation is to identify the major structural and processual aspects of networks influencing processes of innovation.
Thus, from a structural point of view, networks are seen primarily as communication channels through which knowledge is disseminated (Rogers, 8 1983 (Rogers, 8 , 1995 Owen Smith & Powell, 2004) . Networks are seen as performing a boundary-spanning function, enabling the transfer of knowledge across organizational and inter-organizational boundaries (Conway, 1995) .
Summarizing, important features of network interactions in the context of innovation have included: (i) the strength (shallow, deep) and scope (narrow, broad) of social ties within the overall network (Alter and Hage, 1993; Granovetter, 1973; Hansen, 1999 ); (ii) the level of interaction -interpersonal (links among particular individuals within or across organizations), intraorganizational (links within organizations at the organizational level, e.g. crossfunctional teams), inter-organizational (links across organizations at the organizational level, e.g. formal alliances -Oliver and Leibeskind, 1998); and (iii), the direction of information flows in the network -unidirectional (from one member node within the network), bi-directional (between nodes), multidirectional (across multiple network nodes - Alter and Hage, 1993) . This perspective delineates, therefore, the patterns of interactions among network partners and relates these, both to the forms of knowledge which can be exchanged, and to political effects on partners. Thus interpersonal networks, involving deep, trust-based relationships have been seen as more appropriate for the integration of tacit forms of knowledge (Oliver and Liebeskind, 1998) .
Conversely, inter and intra-organizational networks based on weak/shallow ties are found to be more effective for the integration of explicit forms of knowledge (Hansen, 1999) .
Complementing this structural view are those studies which highlight the processes of network development and formation (Smith-Ring, 1997) . In this account, the networks involved in innovation are dynamic, evolving and emergent (Powell et al., 1996) . For example, Ring and Van De Ven (1994) propose a cyclical model of network formation, encompassing four distinctive activities taking place amongst networks partners -negotiations, commitments, executions, and assessments -each playing generative role in the development of further network relations. Likewise, in their study of network development in R&D, Kreiner and Schultz (1993) show how networking activity crystallizes new network relationships which then act as a 'centre of gravity' for further networking and innovation.
The contribution of this processual view is particularly valuable to a political analysis inasmuch as it highlights the ways in which network partners learn, adapt and re-evaluate their roles and commitment, as a response to prior experiences of working together. It also highlights the importance of considering discursive practices through which relationships and ideas come to be communicated and negotiated (Swan et al, 2003) . An important feature of such negotiation concerns the basis of network formation. For example, Hardy et al (2003) , in their study of collaborations in small Palestinian NGO, were able to distinguish relationships that were primarily based on transactions (where resources are pooled or transferred but new coalitions do not emerge), partnerships (where partners work together to carry out new activities) or representations (where partners work together and represent each other's interests to outside parties). They found that collaborations that were based on representations were more likely to have political effects, in the form of increasing the influence that partners had over the development of further interorganizational relationships. In relation to innovation, both partnerships and representations were linked more strongly to knowledge creation effects (referring to the creation of new knowledge that collaborators did not previously possess) than transactional relationships. In this perspective, then, networks are seen as important, not only as channels for the transfer of knowledge, but also as vehicles for the creation of new knowledge through a process of collective 'sense-making' (Ring & Van De Ven, 1994; Orlikowski, 2002) .
Developments in social theory (for example, Castells, 1996) have highlighted the pervasive role of technology, and particularly information technology (IT), in the development of networked innovation. Work at a more micro-level too has highlighted the mutuality of technological development and organizational forms within the innovation process (Orlikowski, 1992 In summary, this review highlights a number of the characteristics of networked innovation which may be relevant to understanding its political dynamics. These include: the forms of knowledge involved and the mechanisms of integration; the contribution of network structures, and the processes of network formation, to negotiations amongst actors; and the role of technology (and associated networks) in framing innovation processes.
The politics of networked innovation
In taking these insights forward to develop a political perspective on networked innovation, we need to recognize some important limitations in the existing literature. The majority of studies in this field have tended to focus on the more overt forms of political influence, including, the role of managerial coalitions, political tactics and the micropolitics of self-interest amongst decision-makers (Pettigrew, 1973; Brass & Burkhardt, 1992; Jones et al., 2001) . The emphasis has been on the ability to develop power over other groups, through the mobilization of resources (for example, financial resources, information, and staff). The negative connotations of a focus on hierarchically coercive power have tended to steer research on innovation away from deeper analysis of the dynamics of power (Hardy, 1996) . From our above account, however, this concern with the exercise of power in hierarchical settings has limited applicability to innovations (e.g. multi-site innovations) involving complex networks of actors both inside and outside of the focal organization that cannot be driven through coercive means. Hence, in this paper, we adopt a more neutral view which is able to acknowledge power as a productive force, independent of hierarchical settings. In short, we recognize power as 'a force that effects outcomes, while politics is power in action' (Hardy, 1996, p. S3) . This definition allows us to address 'power to' as much as 'power over' (Townley, 1993; Foucault, 1980) . This widening of the scope of political analysis also draws attention to factors beyond the immediate confines of particular innovation processes -specifically, to the wider context within which such processes unfold (Powell et al. 1996) .
The existing literature on power is clearly too extensive to be adequately summarized here. In analyzing the politics of networked innovation, however, it is important to recognize the different forms and sources of power which may be exercised. In a review of the literature on power in situations of strategic change, Hardy (1996) , based on Lukes (1970) original conception of the multidimensional nature of power, usefully summarizes three different dimensions. These are labeled as power based on resources, processes and meaning, respectively. In the first dimension -resource power -'power is exercised by actors to influence decision outcomes and bring about the desired behaviour through the deployment of key resources on which others depend' (S7). In the second, the process dimension, 'power resides in organizational decision making processes which incorporate a variety of procedures and political routines….preventing subordinates from participating fully in decision-making.' (S7). And in the third dimension (Lukes, 1974) , meaning power operates through the semantic aspects of organizational life, involving the legitimation or de-legitimation of particular activities.
This framework provides a useful heuristic to apply to the politics of innovation.
As Hardy (1996) notes, the three dimensions involve different sources of power and different ways of exercising power. Linking these dimensions to the previous discussion of networked innovation suggests a number of different possible effects. For example, in relation to knowledge integration, the resource dimension suggests that in those situations where knowledge is in the possession of a particular group or individual, dependencies are created amongst other groups (Pettigrew, 1973) . Second, the formation of social networks may shape the distribution of resource power and process power by creating new patterns of interdependencies between groups (Hickson, 1971 ).
The process dimension highlights the political importance of knowledge being embedded in decision-making routines, and its implications for the inclusion or exclusion of particular groups (Dawson et al, 2000) . Process power may be seen, then, as a product of an actor's particular position in the network and their ability to act as 'obligatory passage points' in the decision process (Callon, 1980) . For example, research has highlighted the importance of occupying not only the central positions within networks, but also the 'in-between' or boundary spanning positions, for the accumulation of power (Brass & Burkhardt,1992; Ibarra, 1993) .
Network formation is important in shaping the informal channels through which individuals and groups access decision-making arenas (Macdonald, 1993) .
Likewise, involvement in decision forums opens possibilities for shaping the further formation of networks. For example, in a study of UK professional association for production management, consultants were able to shape the formation of the professional association network by involving themselves in decisions regarding the educational programmes it offered (Swan et al., 1999) .
Finally, the meaning dimension highlights the interdependence of power with the shared meanings developed within social communities (Brown and Duguid, 1991 (Lave & Wenger, 1991: 98) . Network formation is important here in developing shared practice and, hence, shared meanings (Brown & Duguid, 2001; Carlile, 2002) . The tacit forms of knowledge arising from practice are seen as embedded within a common understanding or a common frame of reference. In network terms, the power of meaning highlights the role of networking as a process of interrelating and sensemaking amongst social groups (Senker & Faulkner, 1995; Weick, 1979) .
As applied to our empirical analysis, adopting a broad view of power as a productive force suggests focusing on the linkages between the three dimensions of power and the characteristic features of networked innovations outlined above. Whilst this paper aims, primarily, to identify the ways in which these forms of power are systematically related to innovation processes (i.e. as both medium and outcome), we also acknowledge the importance of the wider institutional context in which networks are embedded.
Methodology
The research design deployed qualitative analysis in three cases of networked innovation. Multiple cases provide rich data and searching for patterns across these data can help theory development around complex social phenomena, as appropriate to this exploratory study (Eisenhardt, 1989) . The unit of analysis was the innovation process, and not the organization. This was deemed appropriate, given that networked innovation can encompass relations at both intra and interorganizational levels and, as seen, the boundaries across these levels in often blurred (Gittell and Weiss, 2004) . The cases were conducted as part of a larger cross-sector, longitudinal study of the role of networks in technological innovation 1 . The three reported here were chosen because they provided the best examples of networked innovation, as defined above (other cases being driven by hierarchical relations). Given the exploratory nature of our research, the cases were chosen so as to reflect points of comparison, as well as contrast, which could facilitate identification of meaningful patterns in the data (Yin, 1994) .
Our study aimed to analyze power from a broad perspective, encompassing the different dimensions outlined above, which were seen as embedded in wider institutional arrangements. Therefore, the first point of contrast was to examine cases of networked innovation across different sectors (financial, manufacturing, health). The aim here was not to systematically compare sectors (three cases would hardly be sufficient for this), but, rather, to provide variation across contexts so that we could gain some insights in our analysis into the extent that macro institutional arrangements might be important in mediating micro-level politics (the primary focus).
A second variation was in terms of the technologies being implemented in our cases. As seen above, interpretations of technology (technological frames) have been found play an important role in shaping political processes and in negotiating order within innovation contexts (Orlikowski and Gash, 1994) . These frames are shaped, both by cognitive and social experience, but also by the technology itself (McLoughlin et al., 2000) . Therefore, variation here could provide interesting insights into the interplay between technology and political influences on networked innovation. A third point of contrast (a posteriori) was the 'success' of the innovation process (at least, in relation to the targets set by the core group attempting to manage it). An important feature of process research is that it attempts to link variation in effects with characteristic features of a process. The aim here is not to develop generalized, prescriptive accounts (for example, about the management of networked innovation) but, rather, to look for patterns across cases that may offer some explanatory value (Pettigrew, 1987) . Where similar patterns can be observed, in the face of variation across cases, then these are likely to reflect phenomena of real interest in relation to theory development on the politics of networked innovation.
In terms of comparison, our cases represent examples of networked innovation in relatively large (at least 3400 staff) multi-site, multinational firms (the focal organizations), which were attempting to increase their respective market shares by the introduction of innovation in the delivery of products and services to clients (in the case of the healthcare firm, this included clinicians and patients). All three focal organizations were structured around geographically-dispersed business units and, in each case were characterised by a strategy of growth through acquisition. This meant that local business divisions were used to operating with a high degree of local autonomy. In each case, the innovation projects were aimed at designing, and rolling out, a more standardized delivery of products and services across regions. In the case of Bankco, this involved the development and roll-out of a global intranet for 'Knowledge Management' (their terms). In the case of Liftco, it involved the development of a common Enterprise Resource
Planning System for sales support. Finally, in the case of Healthco, it involved the development and roll-out of a standardized technique for delivering a new form of therapy for prostate cancer by encouraging the establishment of 'Centres of Excellence' in hospitals. In all cases, the actual design of the innovation was complex, both in terms of the organization and technologies involved, and it required input and expertise from the different social groups at which it was targeted. Thus, in all cases, the knowledge relevant to innovation process was widely distributed (across functional departments, professional groups, business units, and corporate staff), but in no case did the core team, who were attempting to manage the innovation process, enjoy significant hierarchical power over these groups.
In order to better understand process, real time data collection was coupled with retrospective accounts. Thus, each case involved a minimum of 3 fieldwork visits (on average, 4 days) over a period of 2 years in order to conduct interviews with key individuals involved at that time. These included project managers, other members of the project management teams, technical support staff, and any other individuals deemed to be providing core expertise or support including end users and, where possible, external consultants (used in all cases). Given the networked nature of the innovations, it was impossible to identify interviewees a priori -individuals became involved as networks developed. Therefore 'snowball sampling' was used to identify interviewees on each visit (Biernacki, 1981) . In total, 78 semi-structured interviews were conducted (an average of 7 per visit in each case, the additional interviews being with individuals not located at the main fieldwork sites). All except three (in HealthCo) were face-to-face. Interview data were supported by documented evidence (e.g. project reports, training materials, web-materials) and participant observation whilst on site. In the Bankco case it was also possible to attend a 2-day international workshop aimed at involving business managers in the innovation process.
A central goal of this study is to aid theory development through multiple cases.
To achieve this, our analysis first provides a brief summary of each case, but then focuses on cross-case comparison linking characteristic features of networked innovation (knowledge integration, network formation, the role of technology) and the dimensions of power, outlined above. This approach has been used elsewhere, to good effect, as an alternative to more traditional qualitative accounts based on extended narratives (Hardy et al, 2003) . This approach, being based on categories identified in the literature, also helps to reduce subjective bias in the filtering of information and enables comparative analysis based on within-group similarities and differences (Eisenhardt, 1989) .
Case Summaries

Liftco.
Liftco was one of the largest European manufacturers and sales/service providers of materials handling equipment (e.g. fork lift trucks), organized into 12 highly decentralized national business units, with a headquarters in Sweden.
Liftco's Sales Support Project (SSP) was launched in response to a corporate study of business processes which pointed to a need to improve co-ordination across the sales/service businesses. A major vehicle was the introduction of a common information management and planning system -an ERP (Enterprise Resource Planning) system. The corporate IS (Information Systems) function, which was charged with its implementation, was a small group of only 9 employees that had little material resource or formal authority over national business units. Further, there was no 'off-the shelf' software available at the time that could handle Liftcos' multi-site, multi-national functionality needs. Therefore, a new system needed to be designed incorporating local knowledge of existing practices across functions and regions. However, given the system would impose greater standardization on management practices at local levels, the potential for resistance was high. A major political challenge therefore centred on the tradeoffs between local autonomy, and standardization from the Centre.
In addition, Liftco faced the problem of integrating business knowledge with specialized ERP technical expertise. To resolve this, management engaged an ERP software supplier and consultancy -Consultco. The choice of supplier was made, not on the basis of cost or promised functionality but, rather, because it was felt that a 'truly' collaborative partnership would be easier to establish with Consultco (a small, Swedish supplier) than its competitors. The idea was that Liftco would benefit by having a system tailored to its needs, and Consultco people including a Consultco consultant, a member of the corporate IT group, and local business managers who (where possible) were those that had been involved during the design phase. The implementation teams were trained together and continued to meet all together throughout on a tri-weekly basis. This was felt to be important in establishing a shared understanding of the ERP system and in creating an informal, social network that teams could draw upon as a collective problem-solving resource. This network was reinforced through intensive IT-based communications, eventually giving rise to a web-site which allowed individuals both within and beyond these teams to share experience via 'frequently asked questions'. The project was completed within a month of its target date, with the ERP system being implemented across several businesses.
Bankco.
Bankco was a large European bank, operating across 70 countries. Its structure was highly decentralized, comprising a number of national business units together with a range of product divisions and a small corporate function at the centre. In the mid-1990's a major global client withdrew its account because it did not feel that it was receiving a uniform quality of service across countries. Bankco responded with a paper written by members of the corporate business strategy committee, recommending that Bankco develop a global 'Knowledge Management' (KM) strategy (their terms) to encourage knowledge sharing across all of its business divisions. A centre-piece was to be the implementation of a global Intranet, and in consequence the project was handed over to the corporate IT group. This group had resources to fund hardware development. However, the decentralization of resources within the bank meant that investments in software, content development and training needed to be sought at business unit level. The outcome of these scattered endeavours was numerous independent intranet projects being started almost spontaneously, supported by local funding and 'hobbyists'. Within 3 years an estimated 150 intranet sites had been developed
(although the precise number was not known to senior management), each with its own 'look and feel' and with few, if any links, between them. Recognizing this, the corporate IT group held a second, 2-day, international workshop that brought together local IT specialists with business line managers. The aim was to integrate business knowledge into the design of common portal that would connect the various intranets. However, this was not particularly effective because an argument broke out amongst the participants about the financing of this portal. Further, many of the business managers left after business needs were discussed on Day 1. This meant that the actual design was decided on Day 2 by a remaining group, of now mainly IT experts, who focused on technical rather than business requirements.
Healthco:
Healthco was a large multinational biosciences company with a major part of its business devoted to the manufacture and delivery of imaging products for medical diagostics (e.g. radioactive isotopes for the diagnosis of cancer had been treated with prostatectomy (surgery by a consultant urologist), often followed later by radiotherapy. Since brachytherapy combined surgical skills (for implantation) with radiotherapy (for dosage), it represented a radical departure from this established practice, requiring consultant urologists and radiologists, as well as nurses and physicians, to be involved in all stages of treatment decision and delivery. This shifted primary authority for patient treatment decisions away from the consultant urologists -the most powerful of the professions involved. A major political challenge, then, was to overcome resistance of professional groups -especially urologists, whose collaboration and expertise was essential in order to further design, prove and develop the brachytherapy treatment. In addition, medical therapeutics represented a major departure from Healthco's, long established, diagnostics imaging business. As a result, the PCT project was not recognized within the mainstream structure of Healthco -being described as an 'orphan project' -and the UK team had no formal authority over the divisional managers or sales staff.
In this context, the strategy of the UK team centred on raising awareness of the prostate cancer disease, and brachytherapy as a treatment, rather than promoting their particular technology. An important part of this was to develop a 'community or care' around brachytherapy innovation. Thus, in the words of the project leader, the PCT project was about 'collaboration, creating communities, engagement and cooperation, enabling choice of treatments both by the doctors and the patients'. This discourse of 'collaboration' and 'community of care' was used to frame the team's activities in promoting brachytherapy amongst professionals groups outside Healthco and managers in the regional businesses.
In particular, it appealed to personal aspirations to become involved with the first Healthco product targeted at patient cure rather than just diagnosis.
The PCT team's activities were multi-fold. First, they assisted hospitals in establishing 'Centres of Excellence' where multidisciplinary teams could treat patients using brachytherapy techniques and where other professionals could be given 'hands-on' training. Second, most of the budget went to developing training and education materials for medical professionals and Healthco sales people.
Third, specific events were organized to raise awareness amongst the medical communities about the innovation. Key opinion leaders were identified and cultivated to address such events, and speak on behalf of the therapy's success.
One such event invited senior medical professionals across disciplines to a weekend meeting to discuss brachytherapy possibilities. Significantly, this led this group to establish their own professional network aimed at identifying common treatment standards in Europe. Finally, information flows were actively managed. For example, a web-site (under Healthco's editorial discretion)
provided educational material on brachytherapy treatments (including Healthco's) and a public relations firm was contracted to educate public opinion on the disease. One scientist was responsible for abstracting material from scientific articles to disseminate to the wider community of salespeople and professionals.
To counter the dangers of the 'isolation' of the innovation project within Healthco, informal, interpersonal networks were used extensively. This helped, for instance, to elicit knowledge from Healthco's USA subsidiary on the development of the innovation there. These activities were largely successful in overcoming overt resistance and number of new hospital centres were established. Within
Healthco, a separate therapy division was established, eventually going into partnership with a cancer specialist firm to form a new company.
Analysis and Discussion
In reviewing the cases, this section focuses first on a comparison of the three cases in order to relate the characteristics and outcomes of the innovation processes to the different dimensions of power described earlier. Next, it considers the political implications of technology for networked innovation processes. Finally, drawing from the Healthco case, we comment, albeit briefly, on the implications of the wider institutional context for networked innovation.
Throughout, the aim is to develop a processual account of the interplay between networked innovation, power and politics. Table 1 compares the three cases along the key dimensions of power and networked innovation (knowledge integration, social networks, and the role of technology), as identified from our earlier literature review. Of course, while this is useful for comparative purposes, it is essentially a static representation.
Therefore, the networks represented in Table 1 are those, in each case, that
were dominant in shaping innovation processes. We also need to recognize that the different dimensions of power (resource, meaning, process) are experienced differently from different standpoints. Table 1 , then, refers primarily to power from the standpoint of those who had particular interests in promoting the innovation rather than preserving the status quo. At the outset of the process, this refers to the project management teams.
Insert Table 1 here
In all cases, the innovations (ERP, Global KM, Brachcytherapy Centres) needed to be designed and modified as they were implemented, incorporating knowledge distributed across disparate groups (i.e. across specialist functions and divisions in Bankco and Liftco; across business divisions and medical professions in Healthco). Yet, as Table 1 shows, there were clear differences in the extent to which firms were able integrate this distributed knowledge into the innovation process. Knowledge integration was higher in Liftco and Healthco, than in Bankco, despite Bankco's explicit agenda for knowledge sharing. This is not to say that there was no innovation in Bankco -there were numerous examples of intranet development, at local level, with many combining expertise of 'hobbyists', locally appointed consultants, and local managers. The issue here was that this knowledge was not integrated into the intended innovation of Global KM.
Relating this to the role of networks, a key omission in the Banko case was the inability of the core management team to develop collaborative relations and commitment to the innovation across the disparate businesses. The basis, or rationale for network formation, appeared to be important here. In Liftco this hinged on the formation of partnerships (between the core team and the national businesses, and between the Consultco consultants). In Healthco, representation -where collaborators would represent one anothers' interests in brachytherapywas the primary basis for network development. Finally, in Bankco the exchange of resources (i.e. financial resources from the businesses to further fund the global intranet) was the primary motivator. As Hardy et al (2003) proposed, our findings indicate that relationships based on representation and/or partnerships were more likely to generate positive effects on knowledge creation than those based primarily on the exchange of resources.
A second major factor in relation to network development -and an important finding from this study -concerned the importance attached to the coordination of network activities. This, as Table 1 indicates, seemed be more important in these cases than the breadth of networks relations formed or the direction of information flows -for in all cases an expansive range of groups were involved, at various points both within and outside the organization, and information flows could be described as multidirectional (Alter and Hage, 1993; Hardy et al, 2003) .
Rather, it was the ability of the core teams to co-ordinate network relations such that they coalesced around their intended innovation (Gitell and Weiss, 2004) which seems to have been critical. In both Liftco and Healthco, for example, the solution to coordination entailed the development of networks to generate further networks centred on the innovation process. Thus, in each case, a project team was created that reflected the different interests of the specialist groups involved (e.g. with members from different functions and national businesses in the Liftco case, and with members that had scientific, medical and commercial experience in Healthco). Crucially these initial groupings (including the external consultants in Liftco) were selected, or (more accurately) persuaded to join the teams primarily on the basis of informal, interpersonal links with the project manager.
This helped to develop strong ties such that, despite coming from different backgrounds, these teams were able to develop common understandings and practices that allowed them to integrate their knowledge. This echoes earlier research highlighting the importance of informal, interpersonal relations in the nascent phases of innovation (Kreiner and Schultz, 1993; Oliver and Leibeskind, 1998 ).
These common understandings led to the development of more codified 'templates' for innovation (e.g. initial design specifications in Liftco, and the centres of excellence in brachytherapy model in Healthco (Clark and Staunton, 1989) . Training, educational events and materials, underpinned by these templates, were then used to enroll a wider community into the further reconfiguration and 'proving' of the design concepts. At the same time, the information flows were orchestrated by the core teams. For example, in Healthco, educational events and information, coordinated by the Healthco team, promoted debate and discussion around the brachytherapy treatment. In turn, the shared experience of training and implementation of the innovation, helped to promote the development of new social networks which made it possible to develop further collective understandings and, hence, the wider exchange of knowledge across contexts. For example, in Healthco, debates amongst medical professionals around brachytherapy (held at the weekend meeting which was organized by Healthco), stimulated the development of a new, cross-professional network to oversee the specification of new standards on the treatment that were agreed collectively by the different professions involved. Thus, the reach of coordinated action was progressively expanded, enabling more effective implementation of the innovation, despite potential resistance.
Conversely, in Bankco, this generative relationship between networks and knowledge flows failed to develop. Here the notion of integrating knowledge was not reflected in the development of appropriate collaborative arrangements to allow shared practice. Instead, the focus was placed on a discourse of 'Global KM' and a technology which was widely available across different sites. In the absence of social networks across different business units, and any shared commitment to, or understanding of, the Global KM vision, knowledge integration activities were directed by technology enthusiasts (hobbyists) towards localized interests and concerns. Coordinated action thus collapsed to the level of the individual business unit and disintegration of knowledge was the result.
These findings suggest, then, that considering the coordination of different kinds of networks (both intra and inter-organizational) and the ways these shape knowledge flows, might provide a better explanation for their effects in relation to innovation, than considering the formation of particular networks or their discrete effects. Thus, much existing work looks, either at the characteristics and effects of networks (i.e. from a structural perspective, Hansen, 1999) , or at the formation of network relations, (i.e. from a processual perspective), with studies focusing on particular network types (e.g. inter, or intra-organizational - Hardy et al, 2003) .
Whilst this has been useful in our analysis, our cases, suggest what is critical to networked innovation is the co-ordination of networks at different levels (interpersonal, intra-organizational, inter-organizational) throughout the innovation process, and the processes through which one set of relationships can be used to trigger the development of another. As Gittell and Weiss (2004) note, 'frameworks for analyzing organizational phenomena must be responsive to the dynamic and complex characteristics and inter-relationships between multiple levels of analysis that 'real life' situations reflect'..
Turning to political factors, the case comparison (Table 1) suggests that these systematically shaped both the formation and co-ordination of networks and the outcomes of the innovation process. In terms of outcomes, in Liftco the ERP project team succeeded in overcoming the resistance from national business units and functions to the standardization of systems and practices. In Bankco, by way of contrast, the KM project was successful in stimulating awareness of Intranet technology and intranet development at local level, but was unsuccessful in securing overcoming business unit boundaries in its ambitions of global knowledge sharing. In Healthco, the PCT project was successful in promoting the brachytherapy innovation against professional resistance and in getting the Healthco product recognized within its own business. Activity here involved supporting new social networks and collaborative processes within a discourse of 'community of care'
Turning now to the different dimensions of power, we can make the significant observation that in all of our cases project teams enjoyed little resource power.
At both Liftco and Bankco, the corporate centre was relatively weak and exercised little influence or resource power over subsidiary organizations. At Healthco, the project team's position power was even more marginal, with little support from senior management, no formal authority over regional managers, and limited material resources to fund their activities. In none of the three cases, then, could the networks or knowledge flows (outlined above) be directly controlled by project managers. Ciborra (2000) notes tendencies towards either 'drift' or 'control' in innovation processes comprising changes in organization and technology. Relating to this, the project management teams in both Healthco and Liftco, could be seen as deploying power as a productive force to mitigate these tendencies. In contrast, in Bankco drift emerged as the stronger force, with activities occurring more or less spontaneously across the businesses. The experience in these cases thus highlights the importance of 'power to'
(encompassing both process and meaning power) rather than 'power over' as the critical factor in determining the outcome of innovation processes.
Taking Liftco as the first example, we can observe the use and development of process power in the careful selection and enrolment of members into the design and implementation teams. Individuals were selected into project teams on the basis of creating representation and participation as much as by their technical competencies. Likewise, Consultco was selected, not only on the grounds that it provided the necessary technical expertise, but also because, as a Swedish company, its interests were seen as more likely to be aligned with Liftco. Thus, the partnership arrangement with Consultco supported the development of informal networks between the firms. Here, the Consultco graduate consultants played an important role as 'brokers', bridging the social communities of LiftCo and Consultco.
More generally, in this case, the careful selection of the core project team's members endowed it with significant access to social networks across the company. This, in turn, was amplified by the informal linkages created across the local implementation teams through training and regular meetings.
These collaborative arrangements progressively included certain groups and individuals and helped to create new social networks through which knowledge could be elicited and applied. As a consequence, the core team benefited from the network centrality which they enjoyed within these new relationships (Ibarra, 1993) , so increasing their social capital and power. As Galaskiewicz (1979) notes, organizational power is not so much a function of control over material resources but rather accrues from 'the set of resources that actors mobilize through their existing set of social relationships ' (p. 151) . Moreover, such networks operated, not only as channels for the communication of knowledge, but also as communities through which meanings could be created and shared.
Here, the power of meaning was especially important. In particular, the system was framed, not as an ERP system, but as a 'Sales Support Project', linking it to shared values of coordination and local autonomy. This helped to veil the standardization objectives of the system and to legitimize and gain its acceptance across the different business units of the firm.
Turning to the Healthco case, here again, as with Liftco, process powerspecifically via the solicitation of team members within the firm and the cultivation of 'opinion leaders' outside it -was important in the formative role played by the collaborative arrangements of team-working and Centres of Excellence. The
Healthco team also benefited from some degree of centrality in the relationships created by these forms of coordination. This was an important counterweight to their relatively marginal position within the Healthco business, internally.
However, whereas the project team at Liftco were able to argue explicitly for business objectives (efficiency through sales support) as a way of framing the innovation, in Healthco such an approach would have been counter-productive to the establishment of inter-professional networks externally. For example, there was general suspicion amongst medical professionals of any activities deemed to be driven by a commercial agenda. Indeed this was a key reason why, following the Healtho weekend event, the medical professionals involved decided to set up their own, independent forum for specifying professional standards. Process power was, therefore more limited, centring on the ability of Healthco managers to manipulate information flows through, for example, the development of training and educational materials, the cultivation of scientific experts as opinion leaders, and the employment of a Public Relations company.
In the face of a relative lack of process power then, in this case power of meaning was particularly crucial. The particular strategy here was the framing of the innovation, not in terms of Healthco's own product, but in terms of the importance of curing prostate cancer disease by considering brachytherapy as a treatment. The discourse of 'community of care' was particularly important here in legitimating new forms of coordination and knowledge integration both within and outside Healthco, and in re-presenting commercial goals as medical goals (a more detailed account of this aspect of the case can be found in Swan (Swan et al., 2002) . Suffice to say here that the idea of a 'community of care' (which, coincidentally, employed Healthco technology) was both appropriately simple (i.e. indisputable) and ambiguous (i.e. non-prescriptive) to appeal to multiple professional and occupational interests, and thus played an important role in mitigating potential resistance and developing cross-professional networks (cf. Clark and Salaman, 1995) .
Finally, the Bankco case shows how the core project teams' activities failed to mobilize significant power either of process or meaning and, therefore, were unable to overcome local resistance or integrate knowledge across distributed groups. In relation to process power, the core team did hold events (e.g.
international workshops, training events) aimed at enlisting support and integrating knowledge. However, each event involved, depending on availability, a different set of people and there was little attention to sustaining collaborative relations between events. In Bankco then, knowledge integration was addressed primarily through the discursive strategy of framing the innovation as 'Global KM'.
Knowledge-sharing across business units was seen by the corporate project team as the rationale for the development of Intranet technology. However, this 'Global KM' vision did not relate well to the commercial interests of the different local businesses (e.g. the Domestic division).
Comparing the Bankco and Liftco cases, in particular, provides some interesting evidence on the role of technology in these political processes. As seen, a number of previous studies have highlighted the importance of the interpretive flexibility of technology in determining its use (Orlikowski, 1992 (Wilson et al., 1994) .
However, analysis based on the designed properties of technological artefacts also needs to address the shaping effect of the practices through which these artefacts are applied (Orlikowski, 2000) . In this light, the Bankco case seems to highlight the importance of the framing of the innovation process as an important influence on the practices surrounding the technology in use. More specifically, the core team at Bankco seemed to have defined the innovation process in terms of the broadcasting of a new idea (Knowledge Management) to the wider organization. Therefore, little care was taken in the selection of the individuals involved in the innovation activities, except insofar as the widest broadcast coverage was attained.
Significantly, for technological innovations of the kind reported here, which were highly dependent on knowledge integration, an important factor shaping the interpretation of the technology may be the implicit epistemological assumptions of key groups. In the Bankco case the prevailing view of the innovation process implied a content view of knowledge, focusing on its objective and transferable characteristics through IT. This can be contrasted with managers at Healthco and LiftCo whose words and actions imply a more relational view -that is, seeing knowledge as something produced by social interactions rather than broadcast through organizational channels Finally, the comparison between the Healthco case and the other cases highlights the influence of the institutional context on networked innovations. This influence is not well captured by the forms of power discussed so far, and thus highlights the need to incorporate a further dimension of power in our analysis.
This dimension -termed 'the power of the system' in Hardy's (1996) accountreminds us that the other forms of power unfold within deeply institutionalized and taken for granted contexts which represent the 'backdrop' to innovation and which make it more or less likely to occur. As Foucault (1980) observes, the power of the system poses significant limitations on the ability of individuals to manage, or resist, change. For example, innovation that threatens to disrupt the deeply entrenched status and power of professions is very likely to meet with strong resistance (Drazin, 1990 ).
This perspective is particularly relevant to the comparison with the Healthco case, since the institutional context here was wider than in the other cases, encompassing inter-professional as well as inter-organizational relations. The relative power of some professional groups over others was deeply entrenched and reflected in well-established treatment regimes. This had important implications for the evolving interpretations of the innovation process. For example, whereas radiotherapists welcomed the new treatment because it gave them an opportunity to get directly involved in curing patients, consultant urologists were more likely to see it as a threat to their professional autonomy.
This meant that, whilst inter-professional networks would coalesce around activities centred on the improving patient care, they would not support a focus on the technology per se. Previous research, has demonstrated the influence of the macro professional context on knowledge creation in innovation projects at the micro-level (Robertson et al., 2003) . Whilst not a central focus, our findings suggest that such influences might also be at play here. Therefore future research might usefully address the mechanisms through which institutionalized systems of power and control shape the political influences on networked innovation. Dougherty and Hardy (1996) argue that for organizations to become innovative they must 'reconfigure the power embedded in the organizational system -in its resources, processes and meanings' . The findings reported here provide support for that view of the politicality of innovation processes. However, by focusing on networked innovations they also help to extend that view in two ways. First, confirming previous research, the cases highlight the role of inter as well as intra-organizational networks in the innovation process (Jones et al., 2001 ) and the blurring of the two (Gittell and Weiss, 2004) . However, in the context of networked innovation, the political dynamics are not only about the resource power of managers but also relate to the power effects of networks which extend inside and outside the innovating organization. Innovations which are dependent on knowledge integration across disparate groupings tend to shift the political emphasis away from the politics of stakeholder interest to the politics of process (how people form and co-ordinate networks) and the politics of meaning (how networks coalesce around particular interpretations). (Burns and Stalker, 1961) .
Conclusions
Finally, our analysis highlights the need to recognize the importance of the institutional context and the role of technology as important influences on networked innovation processes. This suggests a need for multi-level analyses, embracing not only the politics of the immediate innovation process but also the environing constellations of power invoked by technology and institutions. 
